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Amendments to the Claims: 

This listing of claims will replace all prior versions and listing of claims in the 
application. 

Listing of Claims: 

1-31. (Canceled) 

32. (Currently Amended) A storage system, comprising: 

a f i rot storaa e virtualization device coupled to an information processing device 

and having a first controller and a p l iim li ty of firnt d i sk dr i v e s at least one virtual 

volume ; 

said first controller control li ng to stor e receiving a data input request rec ei v e d, , 
which has a first Logical Unit Number (LUN) and data and is sent from said 
information processing device to said virtual volume, i n oaid first disk drives and 
changing said first LUN included in said data input reguest into a second L UN of at 
least one first logical volume in a first storage device based o n a relationship 
between said virtual volume and said first logical volume and relaying said changed 
data input request to said first logical volume rooo i v i ng a f i rst command and b e ing 
ab l o to tranofor oa i d f i rot command to a Nth (N - posit i vo i nt o gor of no f o wor than 3) 
storago dov i co w i thout transforr i ng said firot command to a s e cond otorag o d e v i c e , 
said f i rst command bo i ng oont from oa i d i nformation proc e ss i ng dovico to oa i d Nth 
otorago d e v i c e; 
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said s e cond first storage device being-coupled to said fifst 
storaa e virtualization device and b ei ng n e ar e r to sa i d first storage d e v i c e than sa i d 
Nth storag e devic e and having a second controller and a plurality of seeondfirst disk 
drives; 

said second controller contro lli ng to store receiving said changed data input 
request from said virtualization device and storing said data of said changed data 
input request in said s e cond first disk drives related to said first logical volumeTa ad 
b oi ng a b l e to roc o ivo sa i d first command from said first storage devic e a nd b ei ng 
abl o to transfer sa i d first command to sa i d Nth stor a g e device ; 

said Nth a second storage device b oi ng coupl o d to sa i d second storag e d e v i c e 
or a (N 1)th storag e d e v i c e and having a Nt third controller and a plurality of 
Nthsecond disk drives; and 

said Nttohird controller control li ng to store storing data in said Nth second disk 
drives related to a second logical volume and receiving said first command from said 
f i rst storag e d e v i c e and e x e cuting said f i rst command; 

wherein said first controller receives a command, in which said first LUN and 
command information is sent from said information processing device to said virtual 
volume, and changes said first LUN included in said command into said second LUN 
based on said relationship and relays said changed command to said fi rst logical 
volume, 

wherein said second controller receives said changed command from said 
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virtualization device, and 

wherein said second controller and/or said third controller changes a pair 
status between said first logical volume and said second logical volume based on 
said changed command . 

33. (Currently Amended) A The storage system according to claim 32, 
wherein: 

said f i rst storag e virtualization device or sa i d s e cond storage d e vic e or sa i d (N 
1)th storag e devic e is coup le d to has information of at least one or mor e storage 
devices coupled to said virtualization device . 

34. (Currently Amended) A The storage system according to claim 32, 
wherein: 

said f i rst storag e virtualization device is coupl e d to hasjnformation of at least 
one or more storage devices coupled to said virtualization device- ; and 

said first storage virtualization device transf e rs transferring said changed data 
input reguest and said fifst -changed command to said Nth first storage device based 
on said information. 

35-37. Canceled 
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38. (Currently Amended) AThe storage system according to claim 32, 
wherein: 

sa i d f i rst command i s us e d to r e quest a chang e of r el at i onsh i p b e tw e en a f i rst 
l og i cal vo l um e in a Nth storage d o v i c o and a s e cond logica l volume; 

said changed command ch a ng o of r el at i onsh i p b o tw o on sa i d first l ogical 
vo l um e and said s e cond l ogica l vo l um eis used to a change said pair status from a 
first status condit i on to a second status condit i on ; 

said first status condition is that said first logical volume do o s not corr e spond 
te and said second logical volume do not form a pair in which one of said fir st logical 
volume and said second logical volume is set as a primary volume and an other is set 
as a secondary volume ; and 

said second status condition is that said first logical volume corr e sponds to and 
said second logical volume form said pair . 

39. (Currently Amended) A The storage system according to claim 32, 
wherein: 

sa i d f i rst command is usod to roquost a chango of relat i onsh i p betw ee n a f i rst 
logica l vo l um o i n a Nth storag e d e vice and a second l og i cal vo l um e ; and 

said change of said pair status r e lationship botw o on sa i d first l ogica l vo l umo 
and sa i d second l og i ca l volume is to form a pair of said first logical volume as being a 
primary volume and said second logical volume as being a secondary volume storing 
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data that corr e sponds which are corresponding to data stored in said primary 
volume. 

40. (Currently Amended) AThe storage system according to claim 32, 
wherein: 

said f i rst command i s used to r e qu e st a chang e of relat i onsh i p betwe e n a f i rst 
logica l vo l um e i n a Nth storag e d e v i c e and a s e cond l og i ca l vo l um e ; and 

said change of said pair status r el at i onsh i p b e tw ee n said first l og i cal volume 
and sa i d s e cond logica l vo l ume is to form a pair of said second logical volume as 
being a primary volume and said first logical volume as being a secondary volume 
storing data that corresponds w hich are corresponding to data stored in said primary 
volume. 

41 . (Currently Amended) A The storage system according to claim 32, 
wherein: 

sa i d first command is us o d to r e qu e st a change of relat i onsh i p betwe e n a f i rst 
log i cal vo l ume i n a Nth stor a g e d e v i c e and a s e cond logica l volum e ; and 

said changed command change of re l at i onship b e tween sa i d first logica l 
volum e and sa i d s e cond l og i cal volum e is used to change said pair status to a status 
state of copying data stored in said first logical volume as a primary volume to said 
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second logical volume as a secondary volume so that data stored in said first logical 
volume conforms to data stored in said second logical volume. 

42. (Currently Amended) AThe storage system according to claim 32, 
wherein: 

sa i d f i rst command i s us e d to requ e st a change of relationsh i p b e tw e en a first 
l ogica l vo l um e i n a Nth storag e d e vice and a second l ogical volum e ; and 

said changed command chang e of r el at i onship b e tw e en sa i d first l ogica l 
vo l ume and sa i d second l og i cal volum eis used to change said pair status to a status 
stateof copying data stored in said second logical volume as a primary volume to 
said first logical volume as a secondary volume so that data stored in said second 
logical volume conforms to data stored in said first logical volume. 

43. (Currently Amended) AThe storage system according to claim 32, 
wherein: 

s ai d first command i s us e d to requ e st a chang e of re l at i onsh i p b e tw ee n a f i rst 
log i ca l vo l um e in a Nth storag e device and a s e cond log i cal volum e ; and 

said changed command chang e of r el at i onsh i p b e tw ee n sa i d f i rst l og i ca l 
vo l ume and said second l og i ca l volum e is used to change said pair status to a status 
stateof storira copving data i n r el ation to needed to be stored in said first logical 
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volume as a primary volume into said second logical volume as a secondary volume A 
if said second controller receives said changed data input request . 

44. (Currently Amended) A The storage system according to claim 32, 
wherein: 

said first command is us e d to r e quest a chang e of r el at i onship b e two o n a first 
l og i ca l vo l um e i n a Nth stor a g e d e v i c e and a s e cond l ogica l vo l umo; and 

said changed command ch a ng o of re l at i onship botwoon sa i d f i rst l og i ca l vo l um e 
and said second l og i cal volume is used to change said pair status to a status stateof 
storing data in relation to said second logical volume as a primary volume in said first 
logical volume as a secondary volume , if said third controller receives another data 
input reguest . 

45. (Currently Amended) A The storage system according to claim 32, 
wherein: 

said f i rst command is used to request a chang o of r el ationsh i p b e twoon a first 
l ogica l volumo i n a Nth storag e d e v i c e and a s e cond logic al vo l um e ; and 

said changed command chang e of re l at i onship between said f i rst l og i ca l volum e 
and sa i d s e cond l og i c al vo l um e is used to change said pair status to a status stateof 
storing data sent from said information processing device in said first logical volume 
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as a primary volume and not to store data in relation to said first logical volume in 
said second logical volume as a secondary volume. 

46. (Currently Amended) A The storage system according to claim 32, 
wherein: 

sa i d first command i s usod to r e quest a ch a ng e of r el at i onsh i p botwoen a first 
l og i ca l vo l ume i n a Nth stor a g e d e vic e and a s e cond l og i ca l vo l ume; and 

said changed command chang e of r e lationship b e tw ee n said first log i ca l vo l um e 
and sa i d s e cond l og i cal volum eis used to change said pair status to a status stateof 
storing data sent from said information processing device in said second logical 
volume as a primary volume and not to store data in relation to said second logical 
volume in said first logical volume as a secondary volume. 

47. (Currently Amended) AThe storage system according to claim 32, 
wherein: 

sa i d first command i s us o d to roqu o st a ch a ngo of ro l at i onship b o tw o on a f i rst 
log i ca l vo l umo i n a Nth storag o d e vice and a s e cond l og i ca l volume; and 

said changed command chang o of r o lat i onship botwoen s a id first l ogical 
vo l um e and said s e cond l og i ca l vo l um e is used to change said pair status to a status 
st a te of restoring data from said first logical volume as a primary volume to said 
second logical volume as a secondary volume . 
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48. (Currently Amended) A The storage system according to claim 32, 
wherein: 

sa i d f i rst command i s us e d to r e quest a chang e of r e lationsh i p b e twoon a f i rst 
l og i cal vo l um e i n a Nth storage d e vice and a second log i ca l volum e ; and 

said changed command chang e of r e lationsh i p b o tw o on said first l ogica l vo l ume 
and sa i d s e cond log i cal volum e is used to change said pair status to a status stateof 
eoovme restoring data in relation to said first logical volume in said second logical 
volume. 

49. (Canceled) 

50. (Currently Amended) A The storage system according to claim 32, 
wherein: 

said first contro lle r storaae device prov i d e s has a third logical volume to sa i d 
i nformat i on proc o ss i ng dev i c e, said third logical volume being used to control said 
first storage device by said information processing device to control said first storag e 
dev i c e ; and 

s ai d f i rst control l er transf e rs sa i d f i rst command to sa i d second storag e d e v i c e 
b a s e d on contents of sa i d f i rst command sent from said i nformat i on proc e ss i ng 
d e v i c e to said third l ogical vo l um e. 
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51-52. (Canceled) 

53. (Currently Amended) A The storage system according to claim 32, 
wherein: 

said first controller receives a s e cond another command , which has said first 
LUN and command information and is sent from said information processing device 
to said virtual volume, , said s e cond command b e ing us e d to r e qu e st a condition of a 
first log i ca l volum e from said information proc e ss i ng d e v i c e to said Nth storag e 
d e v i c e , and changes said first LUN included in said another command into said 
second LUN based on said relationship and oaf* transfers said changed another 
seeondcommand to said Ntofirst storage device w i thout transf e rr i ng sa i d second 
command to said s e cond storag e d e vic e; and 

said Ntafirst controller receives said changed another s e cond command from 
said firr . t storage d e v i c e or sa i d (N Dth storao e virtualization device and replies w i th a 
said pair status of sa i d f i rst l ogica l volume to sa i d informat i on proc e ss i ng d e vice v i a 
sa i d f i rst storag e to said virtualization device or sa i d (N 1)th storag e d e v i c ein 
response to said changed another socond command. 

54. (Currently Amended) A storage system, comprising: 
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a first storaa e virtualization device coupled to an information processing device 
and having a first controller and a p l ural i ty of f i rst disk driv e s at least one virtual 
volume ; 

said first controller control l ing to stor e receiving a data input request sent from 
said information processing device to said virtual volume i n sa i d f i rst d i sk dr i v e s and 
changing a first Logical Unit Number (LUN) included in said data input reguest into a 
second LUN of at least one first logical volume in a first storage device based on a 
relationship between said virtual volume and said first logical volume and relaying a 
data input reguest including said second LUN to said first logical volumea f^ 
roc oi v i ng a f i rst command and b oi ng ab l o to transfer sa i d first command to a third 
stor a g e dev i c e w i thout transferr i ng sa i d f i rst command to a second storage device, 
sa i d first command b oi ng s e nt from sa i d informat i on proc e ss i ng d o vic o to sa i d third 
storage d e v i ce ; 

said s e cond first storage device beiB§-coupled to said first storaq e virtualization 
device and b oi ng n e ar e r said first storag e devic e than to sa i d th i rd storag e d e v i c e 
a^dhaving a second controller and a plurality of second first disk drives; 

said second controller control li ng to stor e receiving said data input reguest 
including said second LUN from said virtualization device and storing data of said 
data input reguest including said second LUN in said s e cond first disk drives related 
to said first logical volume and b e ing ab l o to roco i ve sa i d first command from said f i rst 
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storag e dov i c o and bo i ng ab le to transfer said first command to said th i rd storag e 
d e v i c e; 

sa i d third a second storage device be i ng coup l od to sa i d s e cond storag e 
d o v i c o and having a third controller and a plurality of ttw4 second disk drives; and 

said third controller contro lli ng to stor e storing data in said ttwdsecond disk 
drives related to a second logical volume, and r e c e iv i ng sa i d first command from said 
f i rst storag e dev i c e and oxocuting sa i d first command; 

wherein said first controller receives a command sent from said information 
processing device to said virtual volume and changes said first LUN inc luded in said 
command into said second LUN based on said relationship and re lays a command 
including said second LUN to said first logical volume, said command incl uding said 
second LUN is used to inouire a pair status between said first log ical volume and 
said second logical volume, 

wherein said second controller receives said command including said second 
LUN from said virtualization device and replies said pair status to said virtualization 
device in response to said command including said second LUN. 

55-75. (Canceled) 

76. (New) The storage system according to claim 32, wherein: 
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said first controller has a map of said relationship in a memory and reads said 
map in said memory on receiving said data input request and said command. 

77. (New) The storage system according to claim 32, wherein: 

said first and second LUN are based on Small Computer System Interface 
(SCSI) standards. 

78. (New) A storage system, comprising: 

a virtualization device coupled to an information processing device and having 
a first controller and at least one virtual volume; 

said first controller receiving a data input request, which has a first Logical 
Unit Number (LUN) and data and is sent from said information processing device to 
said virtual volume, and changing said first LUN included in said data input request 
into a second LUN of at least one first logical volume in a first storage device based 
on a relationship between said virtual volume and said first logical volume and 
relaying said changed data input request to said first logical volume; 

said first storage device coupled to said virtualization device and having a 
second controller and a plurality of first disk drives; 

said second controller receiving said changed data input request from said 
virtualization device and storing said data of said changed data input request in said 
first disk drives related to said first logical volume; 
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said second storage device coupled to said first storage device and having a 
third controller and a plurality of second disk drives; and 

said third controller storing data in said second disk drives related to a second 
logical volume and a third logical volume, 

wherein said first controller receives a command, which has said first LUN and 
command information and is sent from said information processing device to said 
virtual volume, and changes said first LUN included in said command into said 
second LUN based on said relationship and relays said changed command to said 
first logical volume, 

wherein said second controller receives said changed command from said 
virtualization device and transfers said changed command to a second storage 
device, and 

wherein said third controller receives said changed command from said first 
storage device and changes a pair status between said second logical volume and 
said third logical volume based on said changed command. 

79. (New) A storage system, comprising: 

a virtualization device coupled to an information processing device and having 
a first controller and at least one virtual volume; 

said first controller receiving a data input request sent from said information 
processing device to said virtual volume and changing a first Logical Unit Number 
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(LUN) included in said data input request into a second LUN of at least one first 
logical volume in a first storage device based on a relationship between said virtual 
volume and said first logical volume and relaying a data input request including said 
second LUN to said first logical volume; 

said first storage device coupled to said virtualization device and having a 
second controller and a plurality of first disk drives; 

said second controller receiving said data input request including said second 
LUN from said virtualization device and storing data of said data input request 
including said second LUN in said first disk drives related to said first logical volume; 

a second storage device coupled to said first storage device and having a 
third controller and a plurality of second disk drives; and 

said third controller storing data in said second disk drives related to a second 
logical volume and a third logical volume, 

wherein said first controller receives a command sent from said information 
processing device to said virtual volume and changes said first LUN included in said 
command into said second LUN based on said relationship and relays a command 
including said second LUN to said first logical volume, said command including said 
second LUN is used to inquire a pair status between said second logical volume and 
said third logical volume, 

wherein said second controller receives said command including said second 
LUN from said virtualization device and changes said second LUN included in said 
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command into a third LUN and transfers a command including said third LUN to a 
second storage device, and 

wherein said third controller receives said command including said third LUN 
from said first storage device and replies said pair status to said first storage device 
in response to said command including said third LUN. 

80. (New) A storage system, comprising: 

a virtualization device coupled to an information processing device and having 
a first controller and at least one virtual volume; 

said first controller receiving a data input request sent from said information 
processing device to said virtual volume and changing a first Logical Unit Number 
(LUN) included in said data input request into a second LUN of at least one first 
logical volume in a first storage device based on a relationship between said virtual 
volume and said first logical volume and relaying a data input request including said 
second LUN to said first logical volume; 

said first storage device coupled to said virtualization device and having a 
second controller and a plurality of first disk drives related to said first logical volume; 

said second controller receiving said data input request including said second 
LUN from said virtualization device and storing data of said data input request 
including said second LUN in said first disk drives; 

a second storage device having a third controller and a plurality of second 



23 



Appl. No. 10/820,629 H-1222 

Substitute Amendment dated April 5, 2006 

Notice of Non-Compliant Amendment dated March 28, 2006 

disk drives related to a second logical volume; and 

said third controller storing data in said second disk drives, 

wherein said first controller receives a command sent from said information 
processing device and relaying said command to said first storage device, 

wherein said second controller receives said command from said virtualization 
device, and 

wherein said second controller and/or said third controller changes a pair status 
between said first logical volume and said second logical volume based on said 
command. 

81. (New) The storage system according to claim 80, wherein: 

said first controller has a map of said relationship in a memory and reads said 
map in said memory on receiving said data input request. 

82. (New) The storage system according to claim 80, wherein: 

said first and second LUN are based on Small Computer System Interface 
(SCSI) standards. 

83. (New) The storage system according to claim 80, wherein: 

said command is used to change said pair status from a first status to a 
second status; 
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said first status is that said first logical volume and said second logical volume 
do not form a pair in which one of said first logical volume and said second logical 
volume is set as a primary volume and another is set as a secondary volume; and 

said second status is that said first logical volume and said second logical 
volume form said pair. 

84. (New) The storage system according to claim 80, wherein: 

said command is used to change said pair status to a status of copying data 
stored in said first logical volume as a primary volume to said second logical volume 
as a secondary volume so that data stored in said first logical volume conform to 
data stored in said second logical volume. 

85. (New) The storage system according to claim 80, wherein: 

said command is used to change said pair status to a status of copying data 
needed to be stored in said first logical volume as a primary volume to said second 
logical volume as a secondary volume, if said second controller receives said 
changed data input request. 

86. (New) The storage system according to claim 80, wherein: 

said command is used to change said pair status to a status of storing data 
sent from said information processing device in said first logical volume as a primary 
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volume and not to store data in relation to said first logical volume in said second 
logical volume as a secondary volume. 

87. (New) The storage system according to claim 80, wherein: 

said command is used to change said pair status to a status of restoring data 
from said first logical volume as a primary volume to said second logical volume as a 
secondary volume. 

88. (New) A storage system, comprising: 

a virtualization device coupled to an information processing device and having 
a first controller and at least one virtual volume; 

said first controller receiving a data input request, which has a first Logical 
Unit Number (LUN) and data and is sent from said information processing device to 
said virtual volume, and changing said first LUN included in said data input request 
into a second LUN of at least one first logical volume in a first storage device based 
on a relationship between said virtual volume and said first logical volume and 
relaying said changed data input request to said first logical volume; 

said first storage device coupled to said virtualization device and having a 
second controller and a plurality of first disk drives related to said first logical volume; 
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said second controller receiving said changed data input request from said 
virtualization device and storing said data of said changed data input request in said 
first disk drives; 

a second storage device having a third controller and a plurality of second 
disk drives related to a second logical volume; and 

said third controller storing data in said second disk drives; 

wherein said first controller receives a command sent from said information 
processing device and relaying said command to said first storage device, said 
command is used to inquire a pair status between said first logical volume and said 
second logical volume, and 

wherein said second controller receives said command from said virtualization 
device and replies said pair status to said virtualization device in response to said 
command. 
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